
CALCULUS Derivatives. Higher Derivatives

1. Find f ′(x), f ′′(x), f ′′′(x), and f (4) for the following function: f(x) = −4− 3x + 2x2 − 3x3 + x4

2. Find f ′(x), f ′′(x), f ′′′(x), and f (4) for the following function: f(x) = 4 + 2x− 2x3 + 3x4 + 5x5

3. Find f ′(x), f ′′(x), f ′′′(x), and f (4) for the following function: f(x) = −4 + 3x + 5x2

4. Find f ′(x), f ′′(x), f ′′′(x), and f (4) for the following function: f(x) = 4x + 5x2 + 2x3 + 3x4

5. Find f ′(x), f ′′(x), f ′′′(x), and f (4) for the following function: f(x) = −1 + 3x− 4x2 + 4x3

6. Find f ′(x), f ′′(x), f ′′′(x), and f (4) for the following function: f(x) = −4x + 5x2 − 2x3 + 2x4 − x5 + 3x6

7. Find f ′(x), f ′′(x), f ′′′(x), and f (4) for the following function: f(x) = 4− 4x + 5x2

8. Find f ′(x), f ′′(x), f ′′′(x), and f (4) for the following function: f(x) = −x + x2 + x3 − 3x4 − x5 + 4x6

9. Find f ′(x), f ′′(x), f ′′′(x), and f (4) for the following function: f(x) = −x− 2x2

10. Find f ′(x), f ′′(x), f ′′′(x), and f (4) for the following function: f(x) = 5x− 5x2 − 5x3

Answers:1.f′(x)=−3+4x−9x
2
+4x

3
f′′(x)=4−18x+12x

2
f′′′(x)=−18+24xf

(4)
(x)=

24

2.f′(x)=2−6x
2
+12x

3
+25x

4
f′′(x)=−12x+36x

2
+100x

3
f′′′(x)=−12+72x+300x

2
f

(4)
(x)=

72+600x

3.f′(x)=3+10xf′′(x)=10f′′′(x)=0f
(4)

(x)=0

4.f′(x)=4+10x+6x
2

+12x
3

f′′(x)=10+12x+36x
2

f′′′(x)=12+72xf
(4)

(x)=72

5.f′(x)=3−8x+12x
2

f′′(x)=−8+24xf′′′(x)=24f
(4)

(x)=0

6.f′(x)=−4+10x−6x
2

+8x
3
−5x

4
+18x

5
f′′(x)=10−12x+24x

2
−20x

3
+90x

4
f′′′(x)=

−12+48x−60x
2

+360x
3

f
(4)

(x)=48−120x+1080x
2

7.f′(x)=−4+10xf′′(x)=10f′′′(x)=0f
(4)

(x)=0

8.f′(x)=−1+2x+3x
2
−12x

3
−5x

4
+24x

5
f′′(x)=2+6x−36x

2
−20x

3
+120x

4
f′′′(x)=

6−72x−60x
2

+480x
3

f
(4)

(x)=−72−120x+1440x
2

9.f′(x)=−1−4xf′′(x)=−4f′′′(x)=0f
(4)

(x)=0

10.f′(x)=5−10x−15x
2

f′′(x)=−10−30xf′′′(x)=−30f
(4)

(x)=0
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Solutions:

1. f ′(x) =
d
dx

(−4− 3x + 2x2 − 3x3 + x4) = −3 + 4x− 9x2 + 4x3 J Apply: f ′(x) = d
dxf(x)

f ′′(x) =
d
dx

(−3 + 4x− 9x2 + 4x3) = 4− 18x + 12x2 J Apply: f ′′(x) = d
dxf ′(x)

f ′′′(x) =
d
dx

(4− 18x + 12x2) = −18 + 24x J Apply: f ′′′(x) = d
dxf ′′(x)

f (4)(x) =
d
dx

(−18 + 24x) = 24 J Apply: f (4)(x) = d
dxf ′′′(x)

2. f ′(x) =
d
dx

(4 + 2x− 2x3 + 3x4 + 5x5) = 2− 6x2 + 12x3 + 25x4 J Apply: f ′(x) = d
dxf(x)

f ′′(x) =
d
dx

(2− 6x2 + 12x3 + 25x4) = −12x + 36x2 + 100x3 J Apply: f ′′(x) = d
dxf ′(x)

f ′′′(x) =
d
dx

(−12x + 36x2 + 100x3) = −12 + 72x + 300x2 J Apply: f ′′′(x) = d
dxf ′′(x)

f (4)(x) =
d
dx

(−12 + 72x + 300x2) = 72 + 600x J Apply: f (4)(x) = d
dxf ′′′(x)

3. f ′(x) =
d
dx

(−4 + 3x + 5x2) = 3 + 10x J Apply: f ′(x) = d
dxf(x)

f ′′(x) =
d
dx

(3 + 10x) = 10 J Apply: f ′′(x) = d
dxf ′(x)

f ′′′(x) =
d
dx

(10) = 0 J Apply: f ′′′(x) = d
dxf ′′(x)

f (4)(x) =
d
dx

(0) = 0 J Apply: f (4)(x) = d
dxf ′′′(x)

4. f ′(x) =
d
dx

(4x + 5x2 + 2x3 + 3x4) = 4 + 10x + 6x2 + 12x3 J Apply: f ′(x) = d
dxf(x)

f ′′(x) =
d
dx

(4 + 10x + 6x2 + 12x3) = 10 + 12x + 36x2 J Apply: f ′′(x) = d
dxf ′(x)

f ′′′(x) =
d
dx

(10 + 12x + 36x2) = 12 + 72x J Apply: f ′′′(x) = d
dxf ′′(x)

f (4)(x) =
d
dx

(12 + 72x) = 72 J Apply: f (4)(x) = d
dxf ′′′(x)

5. f ′(x) =
d
dx

(−1 + 3x− 4x2 + 4x3) = 3− 8x + 12x2 J Apply: f ′(x) = d
dxf(x)

f ′′(x) =
d
dx

(3− 8x + 12x2) = −8 + 24x J Apply: f ′′(x) = d
dxf ′(x)

f ′′′(x) =
d
dx

(−8 + 24x) = 24 J Apply: f ′′′(x) = d
dxf ′′(x)

f (4)(x) =
d
dx

(24) = 0 J Apply: f (4)(x) = d
dxf ′′′(x)

6. f ′(x) =
d
dx

(−4x + 5x2 − 2x3 + 2x4 − x5 + 3x6) = −4 + 10x − 6x2 + 8x3 − 5x4 + 18x5 J Apply:

f ′(x) = d
dxf(x)

f ′′(x) =
d
dx

(−4+10x−6x2+8x3−5x4+18x5) = 10−12x+24x2−20x3+90x4 J Apply: f ′′(x) = d
dxf ′(x)
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f ′′′(x) =
d
dx

(10− 12x + 24x2 − 20x3 + 90x4) = −12 + 48x− 60x2 + 360x3 J Apply: f ′′′(x) = d
dxf ′′(x)

f (4)(x) =
d
dx

(−12 + 48x− 60x2 + 360x3) = 48− 120x + 1080x2 J Apply: f (4)(x) = d
dxf ′′′(x)

7. f ′(x) =
d
dx

(4− 4x + 5x2) = −4 + 10x J Apply: f ′(x) = d
dxf(x)

f ′′(x) =
d
dx

(−4 + 10x) = 10 J Apply: f ′′(x) = d
dxf ′(x)

f ′′′(x) =
d
dx

(10) = 0 J Apply: f ′′′(x) = d
dxf ′′(x)

f (4)(x) =
d
dx

(0) = 0 J Apply: f (4)(x) = d
dxf ′′′(x)

8. f ′(x) =
d
dx

(−x + x2 + x3 − 3x4 − x5 + 4x6) = −1 + 2x + 3x2 − 12x3 − 5x4 + 24x5 J Apply:

f ′(x) = d
dxf(x)

f ′′(x) =
d
dx

(−1+2x+3x2−12x3−5x4+24x5) = 2+6x−36x2−20x3+120x4 J Apply: f ′′(x) = d
dxf ′(x)

f ′′′(x) =
d
dx

(2 + 6x− 36x2 − 20x3 + 120x4) = 6− 72x− 60x2 + 480x3 J Apply: f ′′′(x) = d
dxf ′′(x)

f (4)(x) =
d
dx

(6− 72x− 60x2 + 480x3) = −72− 120x + 1440x2 J Apply: f (4)(x) = d
dxf ′′′(x)

9. f ′(x) =
d
dx

(−x− 2x2) = −1− 4x J Apply: f ′(x) = d
dxf(x)

f ′′(x) =
d
dx

(−1− 4x) = −4 J Apply: f ′′(x) = d
dxf ′(x)

f ′′′(x) =
d
dx

(−4) = 0 J Apply: f ′′′(x) = d
dxf ′′(x)

f (4)(x) =
d
dx

(0) = 0 J Apply: f (4)(x) = d
dxf ′′′(x)

10. f ′(x) =
d
dx

(5x− 5x2 − 5x3) = 5− 10x− 15x2 J Apply: f ′(x) = d
dxf(x)

f ′′(x) =
d
dx

(5− 10x− 15x2) = −10− 30x J Apply: f ′′(x) = d
dxf ′(x)

f ′′′(x) =
d
dx

(−10− 30x) = −30 J Apply: f ′′′(x) = d
dxf ′′(x)

f (4)(x) =
d
dx

(−30) = 0 J Apply: f (4)(x) = d
dxf ′′′(x)
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